Bile acid binding to sevelamer HCl.
Clinical studies have shown sevelamer HCl (Renagel) to be effective for the reduction of serum phosphate in hemodialysis patients. These studies also consistently have demonstrated a significant reduction of low-density lipoprotein (LDL) cholesterol following treatment with sevelamer. Equilibrium binding of bile acids and oleic acid was determined by incubating sevelamer with ligand containing buffer. Aliquots of the solution were filtered and the free ligand concentrations quantitated by high-pressure liquid chromatography (HPLC). Flow kinetics were determined using a cylindrical flow cell containing trapped sevelamer. Bile acid and oleic acid were pumped through the stirred cell in a manner designed to mimic the in vivo situation. Binding was monitored by HPLC. Sevelamer binds bile acids cooperatively and with high capacity. At low binding densities, the presence of the more hydrophobic bile acids enhances the binding of the less hydrophobic bile acids, and the presence of oleic acid enhances the binding of all bile acids. At saturating oleic acid concentrations, the bile acid binding capacity of sevelamer is reduced by only a factor of two. Moreover, the presence of oleic acid dramatically diminishes the release rate of bile acids from sevelamer. The favorable bile acid binding characteristics of sevelamer provide a compelling explanation for its ability to lower LDL cholesterol in hemodialysis patients and in healthy volunteers.